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This guide was compiled by Virginia Clean Cities with support from the Virginia
Department of Mines, Mineral and Energy. Much of the content was adapted
from the National Biodiesel Board, the National Renewable Energy Laboratory,
the National Oilheat Research Alliance, Virginia regulatory agencies with
jurisdiction over biodiesel use, distribution and production, and opinions of
Virginia biodiesel producers, distributors, marketers and users.

NOTICE

This report was prepared as an account of work sponsored by an agency of the
United States Government. The Virginia Department of Mines, Minerals and
Energy, nor the United States Government, nor any agency thereof, nor any of
their employees, makes any warranty, express or implied, or assumes any legal
liability of responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or that its use would not
infringe privately owned rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its endorsement,
recommendation or favoring by the Virginia Department of Mines, Mineral and
Energy, or the United States Government, or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or reflect those of
the Virginia Department of Mines, Mineral and Energy, or the United States
Government, or any agency thereof.

Clean Cities is a government-industry partnership designed to reduce
petroleum consumption in the transportation sector by advancing the use of
alternative fuels and vehicles, idle reduction technologies, hybrid electric
vehicles, fuel blends, and fuel economy.

Virginia Clean Cities is one of almost 90 coalitions across the U.S. that help meet
the objectives of improving air quality, developing regional economic
opportunities, and reducing the use of imported petroleum. Virginia Clean
Cities was incorporated in November 2001 as a 501 (c) (3) non-profit
corporation
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evaluation done on the fuel as well. You can also bundle up a fuel filter for lab
reference on specific contamination found on the filter media.

B100 Stability10

Few users have reported stability problems with B20 or B100 in the United
States, but stability is a major issue for engine and fuel system manufacturers.
Stability is a broad term, but really refers to two issues for fuels: long-term
storage stability or aging and stability at elevated temperatures and/or pressures
as the fuel is recirculated through an engine’s fuel system. In the diesel fuel
arena, long-term storage stability is commonly referred to as oxidative stability
and thermal stability is the common term for the stability of fuels at elevated fuel
system temperatures. At this time there are no ASTM specifications for the
stability of either diesel or biodiesel (as of September 2006).

In biodiesel, fuel aging and oxidation can lead to high acid numbers, high
viscosity, and the formation of gums and sediments that clog filters. If the acid
number, viscosity, or sediment measurements exceed the limits in ASTM D6751,
the B100 is degraded to the point where it is out of specification and should not
be used. Biodiesel with high oxidation stability will take longer to reach an out of
specification condition, while biodiesel with low oxidation stability will take less
time in storage to reach an out of specification condition. Monitoring the acid
number and viscosity of B100 over time can provide some idea about whether the
fuel is oxidizing, with sampling at the receipt of the B100 and periodically during
storage providing the most useful data.

In some cases, deposits from the cleaning effect or solvency of B100 have been
confused with gums and sediments that could form over time in storage as the
fuel ages. While sediment can clog a filter in either case, care should be taken to
make sure the reason for the clogging is properly identified. For example, if the
acid number of the fuel is within specification, then sediment formation is most
likely due to the cleaning affect and not to fuel aging or oxidation.

Ultra Low Sulfur Diesel Warning

How can ULSD cause fuel pump failure?

Both biodiesel and most petroleum highway diesel sold before the fall of 2006
cause pump seals to swell, but ULSD, which was introduced in most US markets
around October 2006 causes the seals to shrink. If the seals shrink enough, the
fuel pump will leak fuel and/or suck in air. The symptom of pump failure in
Turbo Diesel Injection (TDI) engines has been difficult or unable to start because
of air that entered fuel lines through the leaky seals. Chevron acknowledges that
ULSD can cause seals to fail:
http://www.chevron.com/products/prodserv/fuels/diesel/ulsd.shtml#A14

10 Biodiesel Handling and Use Guidelines. March 2006. US DOE. p 21
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section below will go over the options and considerations for blending biodiesel
into petrodiesel.

Biodiesel blending depends on a variety of factors, including the volume of B100
required to make the blend, the finished blend level, the volume of blended
products being sold, tankage and space availability, equipment and operational
costs, and customer requirements for blends, both now and in the future. It
should be noted that biodiesel is a fuel for diesel applications only and
biodiesel is not to be blended with gasoline.

At the time of the writing of this document, biodiesel is blended into diesel fuel
via three primary means:

1. B100 splash blended with diesel fuel by the distributor at the time the delivery
truck is loaded. Blending only at the end-users tank is not recommended unless
thorough precautions are taken to ensure adequate mixing.
2. Pre-blended (via a variety of means) by a jobber or distribution company in
bulk storage tanks and offered for sale as a finished blend, often B20 or B2.
3. Blended at a petroleum terminal with automated equipment. This method,
though not yet offered in very many locations (One terminal in Virginia has
announced plans to offer rack injection blending as of June 2007), ensures
complete blending and reduces handling costs for distributors.

The chemical nature of biodiesel allows it to be blended with any kind of
distillate, or diesel fuel. This includes light fuels such as jet fuel, kerosene, No.1
diesel, or military fuels (JP8, JP5), as well as normal diesel fuel like No. 2 diesel
for diesel engines or gas turbines, and heating oil for boilers or home heating.
Once biodiesel is blended thoroughly with diesel fuel, it stays together as one fuel
and does not separate over time (assuming the fuel is maintained at temperatures
above its cloud point). Once blended, B20 and lower blends should be treated
exactly like conventional petrodiesel.

In the early days of biodiesel blend use, volumes were not high enough for the
conventional petroleum infrastructure to carry and handle the fuel economically.
Most of the B20 used in these early days was splash blended by the user after
receiving B100 from a biodiesel supplier. As volumes increased, customers began
to request B20 pre-blended from their existing supplier of petrodiesel. These
petrodiesel suppliers would then receive and store the B100 and would blend the
biodiesel with petrodiesel and supply a finished blend to the customer. In some
cases, the petrodiesel supplier might carry B100 and petrodiesel in separate
compartments in one truck and blend the two on the customer’s site as the truck
is unloaded. This is not a recommended blend practice and can result in
improperly blended fuel, especially in cold weather conditions.

More recently, as demand increases, petroleum terminals are installing biodiesel
blending capability so that jobbers and distributors can receive a biodiesel blend
directly at the rack and store and distribute only the blended biodiesel. This


